Study Design. A prospective, interventional case series design.
The symptoms and disability associated with low back pain (LBP) are caused by an interplay of numerous pathophysiologic and biobehavioral variables. [1] [2] [3] [4] [5] When compared to individuals without symptoms, patients with chronic LBP have had reductions in the crosssectional area and force generating capacity of lumbar muscles, 6 -8 slower walking speed, 2 and less lumbar range of motion. 9, 10 However, recent literature has suggested that in many instances, biobehavioral factors explain a larger portion of the variance in a patient's clinical picture than do measures of physical impairment. [3] [4] [5] Therefore, it is important to obtain measures of biobehavioral factors during clinical examination.
During the last decade, conceptualization of pain rather than the actual intensity of perceived pain has been proposed as a primary predictor of outcome in patients with acute and chronic LBP. [2] [3] [4] [5] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Two primary ways in which pain can be conceptualized in a negative way are by adverse fear avoidance beliefs and by high degrees of anticipated pain before activity. 1-3,11,12,18,20 -27 When measured in high levels, these factors are predictive of poor physical performance and/or delayed recovery. 1, 2, 12, [23] [24] [25] [26] [27] Fear avoidance beliefs and anticipated pain are typically assessed using standardized self-report measures. The Fear Avoidance Beliefs Questionnaire (FABQ) described by Waddell et al 23 contains 2 subscales: avoidance beliefs related to physical activity, and avoidance beliefs related to work. This instrument has been widely used and yields measures that have evidence of reliability. Measures from the work subscale of the FABQ have predictive validity to classify injured workers at increased risk for delayed recovery from LBP. 24, 25 However, the validity of either subscale of the FABQ is less well established in the population of people who are not injured workers.
Recent work has suggested that anticipated pain before physical activity is also an important variable, and may strongly influence a patient's physical performance as well as beliefs regarding his or her overall status. 1, 2 For example, patients with high degrees of anticipated pain may avoid activity or perform tasks less vigorously, which, over time, may lead to physical deconditioning that further enhances disability. In previous research, we have noted relationships of anticipated pain and fear avoidance beliefs to impaired activity performance, and have postulated that both of these measures are clinically relevant for patient classification. 1, 2 The purpose of the present study was to determine the degree to which preintervention measures from the subscales of the FABQ and numerical rating scale measures of anticipated pain predict meaningful improvement in the Roland-Morris Score after intervention for patients with delayed recovery from acute LBP who are not receiving workers' compensation. It was our belief that in a population of people who were not injured workers, the physical activity subscale of the FABQ would be more predictive of outcome than the work subscale. In addition, we believed that anticipated pain would not be highly correlated with either of the subscales of the FABQ, indicating that they represent a different construct.
Materials and Methods

Subjects.
To be eligible for participation, subjects had to have been referred to physical therapy for evaluation and treatment of activity limiting LBP that had been present for at least 2 months and was not associated with a workers' compensation claim. The presence of associated lower extremity pain was not an exclusion criterion. Subjects could not have had previous physical therapy treatment for LBP. Before entry, all subjects had undergone an evaluation by an orthopedist, neurologist, or neurosurgeon to exclude surgical indications or nonmusculoskeletal sources of symptoms. Subjects were excluded if there was evidence of acute vertebral fracture, Grade II or higher spondylolisthesis, and/or signs of neurologic conductive impairment (lower extremity motor or sensory loss, abnormal deep tendon reflex). Additional exclusion criteria included: cardiovascular or cardiopulmonary conditions that required exercise restriction; the current use of tobacco; and/or the current use of corticosteroids, opiate based analgesics, or psychotropic medications. All subjects were recruited from 4 physical therapy outpatient clinics in Kuwait City, Kuwait, from 2002 to 2003. Before entry into the study, all subjects signed an institutionally approved consent form.
Measures. In addition to demographic reports, the following measures were obtained before and 1 week after intervention. The first author (S.M.A.) obtained all measurements.
Fear-Avoidance Beliefs. The subject's beliefs regarding adverse consequences associated with physical activities and work were measured by a precise Arabic translation of the 2 subscales of the FABQ. 23 Items of both subscales are rated on a 7-point scale. The end range anchor terms are "completely disagree" (0 points) and "strongly agree" (6 points). The middle anchor term is "unsure." The physical activity subscale (FABQP) contains 5 questions relating to fear-avoidance beliefs about physical activity. The total score from this subscale can range from the lowest of 0 to the highest of 30. The second subscale, the work subscale of the FABQ(W), contains 16 questions regarding fear-avoidance beliefs about work. Scores on this subscale range from the lowest of 0 to the highest of 96.
Pain Intensity. Pain measures were obtained for 3 conditions: (1) "overall pain" that measured the subject's typical pain throughout the day, (2) "anticipated pain (AP)" that measured the subject's predicted pain during a future activity, and (3) "actual reported pain" that measured a subject's current pain while performing a specific activity. A 100-mm visual analogue scale (VAS) was used to obtain each of these measures. The anchor terms on the VAS for overall pain and actual reported pain were: 0 for "no pain" and 100 for "maximum pain imaginable"; and for anticipated pain were: 0 for "no pain anticipated" and 100 for "maximum anticipated pain." 1, 2, 28, 29 Physical Performance Tests. Three timed tests were performed: sit to stand, lumbar forward bending, and fast walking ( Table 1 ). The subjects were instructed to complete these performance tasks as fast as possible within pain tolerance. These tests have yielded reliable data and have been advocated as useful clinical measures of various commonly performed tasks. 30 Roland-Morris Back Pain Disability Questionnaire. Perceived activity limitation caused by back pain was measured using a precise Arabic translation of the Roland-Morris Back Pain Disability Questionnaire (RM). 31 Derived from the Sickness Impact Profile, the RM contains 24 items relating to the influence of back pain on many activities of daily living. The individual scores may be converted to percentages ranging from 0% for "no disability" to 100% for "severe disability." The English language version of the RM has had excellent psychometric properties for detecting meaningful change in patient status.
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Measurement of Lumbar Extensor Force. Before and after intervention, all subjects completed an isometric lumbar extension strength (ILES) test using the MedX TM (Ocala, FL) lumbar extension machine. 33, 34 This procedure is described by Graves et al 33 and has yielded reliable measures. ILES was determined by computing the mean value of peak torque tested at 7 lumbar spine angles: 0°, 12°, 24°, 36°, 48°, 60°, and 72°.
Intervention
Lumbar Extensor Strengthening Protocol. Subjects were instructed in dynamic training techniques using the protocol described by Graves 34, 35 and Pollock 36 et al. All training sessions were conducted by a physical therapist who had considerable experience using the MedX TM machine. Training consisted of variable resistance exercise using the MedX TM machine with a workload equal to 50% of the peak isometric torque obtained during preintervention isometric testing. The training was conducted once per week for 10 weeks. Initially, a 5-minute warm-up session was performed, after which the subjects were instructed to perform one set of variable resistance lumbar extension exercises through the available lumbar spine range of motion (0°Ϫ72°). A load was selected that allowed 6 to 12 repetitions before fatigue. Progressive resistance training was achieved by increasing the load by approximately 5% when at least 12 repetitions could be completed. Repetitions were performed in a slow and controlled manner. For each subject, the training load and repetitions completed during the dynamic training session were recorded. The subjects were instructed not to alter normal daily activities, life-style, or diet during the treatment. No instruction for home exercises or activity guidelines was provided.
Statistical Analysis. Data were coded and entered into a database. Analyses were performed using SPSS Base, Regression and Advanced software (version 10.0, SPSS Inc., Chicago, Ill). Descriptive summary statistics, independent t tests, and 2 analyses were used to summarize data and determine the presence of gender-based differences. The degree of association between the study measures was assessed using a bivariate correlation matrix. Outcome was determined by the magnitude of change in the RM score. Those subjects whose postintervention RM score reflected a decrease of greater than, or equal, to the minimal detectable change score of 16% were classified as "improved." 32 The remaining subjects were classified as "not improved." Intention-to-treat analyses were used to account for those subjects who dropped out by using their initial scores as their final scores, therefore, classifying them as "not improved." Independent t tests were used to determine the differences in preintervention measures between those subjects classified as "improved" or "not improved" after intervention. Differences for each of the self-report and physical performance measures obtained before and after the intervention were determined using paired t tests. Confidence intervals and effect sizes were calculated. The formula used to calculate effect size was: (mean pretest Ϫ mean of post-test)/standard deviation (SD) of mean of pretest. Bivariate correlations were performed for those variables reflecting significant differences to determine their association with the change in the RM score following treatment (RM preintervention Ϫ RM postintervention).
To determine the validity indexes provided by a range of scores on the subscales of the FABQP, a visual assessment of the data was performed using cross tabulation to identify natural cutoff points. A 2ϫ3 contingency table was formed to compare ranges of test scores by outcome. This was then reduced to a 2ϫ2 contingency table to reflect better the difference in scores. Sensitivity, specificity, and likelihood ratios and their 95% CI were calculated.
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Results
Sample Characteristics
There were 42 subjects initially enrolled in the study. A total of 36 completed the entire intervention and testing protocol. The initial sample was comprised of 22 males and 20 females. The mean age of the male group (45.0 This test started with the subject sitting on the floor with his or her legs crossed. The subject was instructed to stand up until the complete upright posture was achieved and then to sit back again on the floor, returning to the starting position as quickly and safely as possible. The task was repeated 10 times, ending in standing position.
Trunk forward bending
This test started with the subject standing. The subject was instructed to bend forward as far as he or she was able, without bending the knees, and then to extend the trunk to starting erect posture as quickly and safely as possible. The movement was repeated 10 times, ending in standing.
Fast walking
The subject was instructed to walk a distance of 30 m as fast and safely as possible.
* A stopwatch was used to time each task. years, SD ϭ 6.2) was higher than that of the female group (39.25 years, SD ϭ 5.8; P ϭ 0.03). At the time of entry into the study, 27 subjects were employed on a full-time basis, 6 were employed part-time, 1 subject was a homemaker, and the remaining 8 were retired. Males were more likely to be employed full-time, whereas females were more likely to be retired (P ϭ 0.029). Females reported a higher number of days of activity limitation caused by back pain than did males before beginning the study (20.8 vs. 11.1 days, P ϭ 0.002). Preintervention pain duration and intensity were not significantly different between males and females. The average duration of pain was 4.8 months (Ϯ2.20), with a range of 2-9 months. The overall pain intensity reported during initial testing was moderately high (mean ϭ 76.4 mm, range 48.0 -98.0). Females had lower RM scores than males before intervention (71% vs. 86%; 95% CI of difference ϭ 4% to 24%, P ϭ 0.006) and after intervention (52% vs. 71%; 95% CI ϭ 8% to 30%, P ϭ 0.001). Nine of 20 females and 8 of 22 males were classified as "improved." There were no gender-based differences in FABQP, FABQW, or anticipated pain.
Correlations of Preintervention Measures
The FABQP had a significant but low correlation with overall pain (r ϭ 0.31) and with anticipated pain before the forward bending test (r ϭ 0.34) ( Table 2 ). The FABQW was negatively correlated with age (r ϭ Ϫ0.51). Anticipated pain before forward bending and fast walking were also negatively correlated with age (r ϭ Ϫ0.40 and Ϫ0.39, respectively). Anticipated pain before each of the 3 performance tests was correlated with each of the other 2 values of anticipated pain. Neither anticipated pain nor the subscales of the FABQ were significantly correlated with body mass index, days of activity limitation, pain duration, or lumbar muscle strength. There were moderate positive correlations between the preintervention RM score with body mass index (r ϭ 0.59) and ILES (r ϭ 0.56). There were moderate-to-weak positive correlations among the preintervention RM score and age (r ϭ 0.33), pain duration (r ϭ 0.35) and overall pain (r ϭ 0.35).
Preintervention Measures Associated with Improvement in the Roland-Morris Score
The group mean of the preintervention RM scores was moderately high (78.7% SD ϭ 16.9, n ϭ 42). Using intention-to-treat strategies, statistically significant improvements were noted for the group mean after treatment with a postintervention mean of 62.3%, SD ϭ 19.4 (95% CI ϭ 11.0% to 21.5%, P ϭ 0.00). The effect size was 0.96. Because the lower value in the confidence interval was below the minimal detectable change score for the RM of 16%, it cannot be stated with certainty that the mean degree of improvement was clinically meaningful. When the postintervention group was dichotomized based on the presence or absences of a 16% reduction in the RM score, 17 subjects were classified as "improved" and 25 as "not improved." Table 3 illustrates the differences in preintervention scores between these 2 groups. The mean scores of the preintervention FABQP and the preintervention rating of overall pain were significantly higher for those subjects who did not improve compared to those who did. There were no other significant differences between the 2 groups.
Bivariate correlations between the preintervention measures of the FABQP and overall pain with the change score of the RM revealed moderate but significant negative correlations (Ϫ0.51 and Ϫ0.35, respectively). This Sensitivity of high score to identify correctly those subjects with a lack of clinically meaningful outcome ϭ 0.87 (95% CI 0.70Ϫ1.0). Specificity of low score to identify correctly those subjects with a clinically meaningful outcome ϭ 0.77 (95% CI 0.45Ϫ1.0) Likelihood ratio of a high score to increase the pretest probability of a lack of clinically meaningful outcome ϭ 3.78 (95% CI 2.4Ϫ5.16) Likelihood ratio of a low score to increase the pretest probability of a clinically meaningful outcome ϭ 0.15 (95% CI 0.48Ϫ0.78) result implied that for our sample, higher preintervention scores for FABQP and/or overall pain were associated with lower change scores in the RM. To provide a richer understanding of this relationship, cross tabulation was used to compare visually the distribution of the scores on the FABQP between those subjects who improved versus those who did not. Natural cutoff points appeared at Յ20, 21-28, and Ն29. Of those subjects with a preintervention FABQP of Յ20, 7 of 9 had improvement, while for those subjects with a preintervention score Ն29, 13 of 15 did not have improvement. For those subjects with a midrange score (21) (22) (23) (24) (25) (26) (27) (28) , there was no obvious trend (10 of 18 did not have improvement). A 2 ϫ 2 contingency table was created, and validity indexes were calculated. A "high score" (Ն29) was considered a positive (ϩ) test finding and a "low score" (Յ20), a negative (-) test finding ( Table 4 ). The sensitivity of a high score to identify correctly those subjects with a lack of clinically meaningful outcome was 0.87 (95% CI ϭ 0.70 -1.0). The specificity of low score to identify correctly those subjects with a clinically meaningful outcome was 0.77 (95% CI ϭ 0.45-1.0). The positive likelihood ratio of a high score to increase the pretest probability of a lack of clinically meaningful outcome was 3.78 (95% CI 2.4 -5.16), while the negative likelihood ratio of a low score to increase the pretest probability of a clinically meaningful outcome was 0.15 (95% CI 0.48 -0.78). Table 5 summarizes the differences in outcome relative to anticipated pain and reported pain associated with physical performance testing before intervention. No significant differences were noted. The wide confidence intervals characterize the large variation between subjects relative to anticipated pain and reported pain. There were no significant correlations between anticipated pain and the subject's report of overall pain before any of the preintervention or postintervention physical performance tests (r ϭ Ϫ0.28 -0.09). For those subjects who completed intervention, all measures of anticipated pain and reported pain improved (Table 6 ). However, in all comparisons, anticipated pain remained significantly higher than reported pain (P Ͻ 0.01).
Discussion
This study examined 2 constructs that may influence the clinical course of people with LBP: fear avoidance beliefs and anticipated pain. In our sample, we found that the high preintervention scores from the physical activity subscale of the FABQ were predictive of a lack of patient improvement. Our preliminary data suggest that the FABQP may be a useful screening tool to detect certain patients at increased risk for poor outcome when it is Note: N ϭ 36, and all comparisons are significant at P Ͻ 0.01. AP ϭ anticipated pain; RP ϭ reported pain.
dichotomized into "high" and "low" scores, leaving a mid region of "inconclusive" scores. This result is consistent with its scale structure that includes 3 response zones: "disagree" (low), "unsure" (inconclusive), and "agree" (high score), implying that those with low scores do not believe that physical activity will harm them, those with high scores do, and those in the middle are not sure. Using the interpretation of likelihood ratios submitted by Jaeschke et al, 39 the positive likelihood ratio of 3.78 for those subjects with Ն29 on the FABQP represents a small but potentially important reduction in the preintervention likelihood of improvement. Because the negative likelihood ratio confidence interval includes zero, it is inconclusive, thus a low score on this instrument does not necessarily increase the preintervention likelihood of improvement.
In our sample, we found that scores from the FABQW were not predictive of patient outcome. This finding is in conflict with other reports. For example, Fritz et al, 24 when studying injured workers with acute LBP, reported that the FABQW was a greater predictor of delayed recovery than was the FABQP. Vowles and Gross 27 reported that changes in the work specific fears following intervention were more important than pain and fear of physical activity for predicting physical capability to work. Because our study did not include individuals receiving worker's compensation, we believe that this illustrates population specific validity of these subscales. For example, previous studies sampling injured workers in the United States, a country with substantial workers' compensation and litigation related to LBP, reported that high scores on the work subscale of the FABQ were more predictive of poor outcome than those from the physical activity subscale. 24, 25 In our sample of people who where not injured workers and who lived in a country that lacks workers' compensation and litigation for LBP, the work subscale of the FABQ was not predictive of outcome. However, very high scores on the physical activity subscale of the FABQ were predictive of poor outcome.
Interestingly, anticipated pain showed wide betweensubject variation and had a very limited association with either subscale of the FABQ. The preintervention measures of anticipated pain before forward bending had a significant but weak correlation with the preintervention FABQP (r ϭ 0.34). There were no other significant correlations of preintervention or postintervention measures of FABQ with anticipated pain, questioning the association of anticipated pain to fear avoidance beliefs in this population of people. This absence of a strong correlation between the subscales of the FABQ and anticipated pain is consistent with our previous work 2 and suggests that these measures represent different aspects of the multidimensional pain experience. 1-5,40 -43 Our belief was that following intervention, the measures of anticipated pain and actual reported pain would approach one another as patients had overall improvement in strength as well as reductions in pain related to activity. Despite the significant degree of reduction in these measures following intervention, anticipated pain remained significantly higher than the actual reported pain. The reason for this is unclear and may reflect a learned "pain memory" by the subject.
Overall, anticipated pain did not seem to be strongly linked to any other subject factor that was measured in our study. There were no clear gender-based differences. The most consistent high correlations occurred between anticipated pain and actual reported pain for fast walking (preintervention comparisons r ϭ 0.94, postintervention comparisons r ϭ 0.56). Age had a moderate, negative correlation with anticipated pain before forward bending (preintervention comparisons r ϭ Ϫ0.44, postintervention comparisons r ϭ Ϫ0.38) and fast walking (preintervention comparisons r ϭ Ϫ0.44, postintervention comparisons r ϭ Ϫ0.39), suggesting that younger subjects had higher degrees of anticipated pain than did older subjects. However, anticipated pain was not strongly correlated with the RM score. These findings suggest that in the population addressed in this study, anticipated pain does not necessarily predict a subject's ability or beliefs related to performing tasks (i.e., although one may have a high degree of anticipated pain before an activity, this does not specifically determine his or her perceived ability to perform this activity). Considering this result, the role of anticipated pain as a distinct variable whose ability to predict overall pain and function is uncertain.
The data presented must be considered within a scope of limitations. Although the standardized measures in this study (RM, the subscales of the FABQ) were translated directly from English to Arabic by individuals familiar with both cultures, it is uncertain to what degree cultural factors influenced subject responses. 44, 45 None of the subjects in this study were taking any prescription based pain medication. The choice of a Ն16% improvement represents a meaningful detectable change score and was used as a "gold standard" to determine validity indexes of the FABQP. The overall decision of clinically meaningful or lack of clinically meaningful outcome should, however, be linked to patient specific goals. Our findings present preliminary information regarding the measurement properties and scope of the subscales of the FABQ on population of individuals from a Middle Eastern culture. Further study is needed on other subpopulations.
Conclusions
For a sample of people from a Middle Eastern culture undergoing exercise intervention for LBP for which they are not receiving workers' compensation, the preintervention FABQP is predictive of a lack of a clinically meaningful outcome when the observed scores are Ն29. We believe that very high scores on the pain subscale of the FABQ may indicate a "red flag" for clinicians and researchers, indicating that a given patient (or subject) may be at increased risk for poor outcome and may ben-efit from further assessment of pain-related beliefs and behavior. 40 -43 Despite significant improvements in all variables following intervention, anticipated pain remained significantly higher than reported pain during physical performance testing. However, this relationship did not influence patient outcome.
Key Points
• High scores obtained from the preintervention FABQ physical activity subscale predicted a likelihood of failure to have meaningful improvement on the Roland-Morris Questionnaire.
• In this sample of patients from a Middle Eastern culture who were not receiving workers' compensation, the preintervention work subscale of the FABQ was not predictive of meaningful improvement on the Roland-Morris Questionnaire.
• Despite significant improvements following intervention, anticipated pain remained higher than reported pain during physical performance testing.
• The lack of correlation of anticipated pain to overall pain, fear avoidance beliefs, and the Roland-Morris Questionnaire infers that anticipated pain represents a construct that is distinct, and should be measured separately and in reference to a specific task.
